Deficiency of G3BP1, the stress granules assembly factor, results in abnormal synaptic plasticity and calcium homeostasis in neurons.
Ras-GAP SH3-domain-binding protein, G3BP, is an important component in the assembly of stress granules (SGs), which are cytoplasmic aggregates assembled following translational stress. To assess the physiological function of G3BP, we generated viable G3bp1-knockout (KO) mice, which demonstrated behavioral defects linked to the CNS-associated with ataxia phenotype. Immunohistochemistry pinpointed high expression of G3BP in the cytoplasm of hippocampal neurons and Purkinje cells of the cerebellum of wild-type mice. Also, electrophysiological measurements revealed that the absence of G3BP1 leads to an enhancement of short-term potentiation (STP) and long-term depression in the CA1 area of G3bp1 KO mice compared with wild-type mice. Consistently, G3BP1 deficiency in neurons leads to an increase in intracellular calcium and calcium release in response to (S)-3,5-Dihydroxyphenylglycine, a selective agonist of group I metabotropic glutamate receptors. These results show, for the first time, a requirement for G3BP1 in the control of neuronal plasticity and calcium homeostasis and further establish a direct link between SG formation and neurodegenerative diseases.